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mathematical undertakings. If, however, the force between two
coils be observed for some one known current, all other currents
can be easily obtained from the corresponding observed forces by
the proportions of their square roots.

Forces on Conductors carrying Currents in a
Magnetic Field.

Another principle which is applied in the construction of
current measuring apparatus (and which has many other important
applications in electrical engineering) can be deduced in a fairly
obvious manner by regarding the foregoing matters from another
point of view. This principle is that there is a force acting on
a conductor carrying a current when it is in a magnetic field,
whether the field is produced by magnets or other currents, or
even the same current in other parts of the circuit. This will be
obvious from the proposition already mentioned that a circuit
carrying a current of electricity is equivalent in its magnetic
effect to some corresponding magnet, and it will likewise be obvious
that the force acting on the conductor is proportional to the
current in it and to the field intensity of the magnetic field it is in.

It has no concern with our present purpose, but we should
like to point out that we have here the kernel of the explanation
of the action of an electric motor. Part of the current supplied
to a motor goes to produce a magnetic field by means of the " field
magnet" of the motor; in this field there is an arrangement of
conductors mounted on an " armature " or " rotor " ; current is
also sent through these conductors which are then acted upon by
forces which are transmitted to the shaft.

Current Measuring Apparatus.

Modern current measuring instruments may be classified in
entirely different ways, (1) according to their external form
which depends chiefly upon the uses for which they are intended,
(2) according to the principles applied in their internal construc-
tion.

|;                              These remarks also apply to instruments for measuring differ-

ences of potential, i.e. voltmeters. Indeed, for every type of ammeter